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Kaon photoproduction on the deuteron is investigated by considering Y N and KN
rescattering and the two-step process γd → piNN → KYN . A strong enhancement
in the total cross section is found from the two-step process. Y N rescattering has
remarkable effects in the inclusive and exclusive cross section, while the effect of
KN rescattering is much less important.
1. Introduction
Kaon photoproduction on the deuteron has been investigated by several
people. Li et al.1 have extracted the elementary cross section from the
deuteron target in the study of neutron channels. In a recent paper Yama-
∗Permanent address : Departemen Fisika, FMIPA, Universitas Indonesia, Depok 16424,
Indonesia.
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mura et al.2 have calculated the Y N rescattering for theK+ channels by us-
ing the Nijmegen Y N potential3. They found sizeable effects in the inclusive
cross sections from the Y N rescattering. This work is extended by consid-
ering the two-step process γd→ πNN → KYN and the KN rescattering4.
Other recent calculations also investigated the Y N rescattering5 and the
pion mediated process in lowest order6.
This paper presents the calculation of K+ and K0 photoproduction on
the deuteron by considering Y N and KN rescattering and the two-step
process. The formulations are shown in Section 2, the results in Sect. 3,
and the conclusions in Sect. 4.
2. Some Formulations
In the deuteron rest frame the exclusive cross section is given by
dσ
dpKdΩKdqˆY
=
mYmN |~pK |2|~qY |
4(2π)2EγEKW
1
6
∑
µY µNµdλ
∣∣∣
√
2〈Ψ(−)µY µN |tγKλ |Ψµd〉
∣∣∣
2
(1)
where µY , µN , µd, and λ denote the spin projections of hyperon, nucleon,
deuteron, and the photon polarization, respectively, W 2 = (Pd + pγ −
pK)
2, and
√
2 comes from the proper antisymmetrization. The amplitude
is approximated by the diagram in Figure 1.
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Figure 1. Kaon photoproduction on the deuteron. Diagram (a) is impulse approxima-
tion (IA), (b) and (c) are Y N and KN rescattering, respectively, and (d) is the two-step
process (piK-process for short).
The impulse term and Y N rescattering (diagram (a) and (b), respec-
tively) are calculated simultaneusly as
TIA+YN = t
γK + tY N GY N t
γK . (2)
By inserting the Lippmann-Schwinger equation for tY N , we get
TIA+Y N = (1− VY N GY N )−1 tγK . (3)
After solving the last equation in the partial wave decomposition, one ob-
tains the Y N rescattering amplitude by subtraction of the impulse term.
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The KN rescattering (diagram (c)) is evaluated directly as
TKN = tKN GKN t
γK , (4)
where we use a separable potential of rank-1 for VKN . The πK-process
(diagram (d)) is calculated in the same way as in the KN -rescattering.
3. Results
The results are calculated by using the elementary operator of Mart and
Bennhold7 and the deuteron wave function of Bonn model8. Fig. 2 shows
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Figure 2. Total cross section vs. photon energy Eγ .
the total cross section of γd → KYN as function of Eγ . The πK-process
(solid line) enhances the total cross section in all channels (dotted line).
The next remarkable effect comes from Y N rescattering (short-dash line),
while the effect of KN rescattering (dash line) is negligible. Fig. 3 shows
the differential cross section as function of θK calculated at different photon
energies. Y N rescattering has remarkable effects at forward angles, while
the πK-process at larger angles. The inclusive cross section as function
of pK is shown in Fig. 4. Y N rescattering shows remarkable effects at the
threshold and peak region, while the effect of πK-process appears at smaller
kaon momenta. Some enhancement, whose origin is from the S-matrix pole
of VY N
9, is found at the Σ-threshold in the Λ-channels (indicated by arrows
in the figure). Fig. 5 shows the exclusive cross section in the forward kaon
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Figure 3. Differential cross section vs. kaon angle θK .
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Figure 4. Inclusive cross section vs. kaon momentum pK .
angle at photon energy 1.3 GeV as function of θ′Y measured relative to the
direction of momentum transfer ~pγ − ~pK in the deuteron rest frame. The
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Figure 5. Exclusive cross section vs. hyperon angle θ′
Y
.
Λ-channels are calculated at kaon momentum 870 MeV/c and Σ-channels
at 810 MeV/c. Y N rescattering dominates the effect for all channels at
larger θ′Y .
4. Conclusions
Kaon photoproduction on the deuteron is calculated by considering Y N
and KN rescattering and the two step process. A strong enhancement in
the total cross section is found from the two-step process. Y N rescattering
has remarkable effects in the inclusive and exclusive cross section, while the
effect of KN rescattering is negligible.
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